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Many precision industrial facilities such as an elec-
tronic device facility, display panel or imaging device are
on the stage in the world. To protect the whole facility,
larger capacity UPS is required. As an energy storage
device for UPS, we consider the maximum power and
stored energy and we select a superconducting magnet.

Figure 1 shows a diagram of proposed SMES UPS.
The coils, inverters and converters are separated in 1M.J,
500kW and 700kW modules to reduce the construction
const as shown in the figure. The exciter in the figure
is used to keep coil current constant while the utility
grid is in operation. This exciter used in this system is
a generic switching dc power supply consists of IGBT
inverter, step down transformer and diode rectifier as
shown in Figure 2. While the utility grid is in opera-
tion, the IGBT in the chopper turns on to make current
path and the inverter is shut downed to make small loss.
Under this state, the coil current paths on the solid line
shown in Figure 2 (a). When the voltage of the utility
grid fail, the exciter automatically shut downed and the
coil current transfers to the bypass diode D4 as show in
Figure 2b. For this operation, the sequence programmed
in the controller does not have to take care of the exciter.

After the operation test of 100kJ subscale system,
we built a full-scale demo system. This demo system is
just half part of the 1MJ SMES shown in figure 1 and
Figure 3 shows the circuit diagram. The inverter con-
sists of three arm modules and the chopper consists of
two modules in parallel to satisfy the rated coil current
of 1 kA. The demo SMES is controlled by DSP controller
using Texas TMS320VC33. In this controller, the volt-
age drop detector, sequence control of the SMES, PWM
pattern generator of inverter and chopper, dc link volt-
age regulator are installed.

Table 1: Specifications of an arm module for full-scale
SMES system

Switching device and frequency | IGBT,10kHz
DC link voltage 850 V
Current 560 A
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Figure 1: Circuit diagram of 1 MJ class SMES UPS.
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(a) Current flow while
utility grid is in operation

(b) Current flow when
utility grid is downed

Figure 2: Current flow around exciter used in SMES
UPS.
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Figure 3: Circuit diagram of full-scale demo SMES.
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